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Title: The means of inhibiting adherence of the yeast Candida albicans to 
mucous membrane epithelia. 



Abstract: 

The means of inhibiting adherence of the yeast Candida albicans to mucous 
membrane cpithelia, which includes a chitin-gluconie complex as an 
effective constituent, and which isolates the mycelia Aspergillus niger from 
the cellular wall. This means lowers the virulence of the yeast and could be 
used as a treatment and prophylaxis of vaginal colpitia. The means, according 
to this invention ; uses a part of the waste mycelia Aspergillus niger from the 
manufacture of citric acid and contributes to resolving ecological problems, 
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Prostfedek k inhibici 
sliznicni epitel 



adherence kvasinek Candida albicans na 



Oblast techniky 

Vynalez se tyka 



Candida albioani na'sli^?K? e f inhifa i<=i adherenlce kvasinky 
Dosavad ni stay techniky 



ka inXk™ ?™ SkU * ec "? s ^- z vaginalnich kolpitid 
5Li-— Ce ^ OU ne 3 castejsi, nejcasteji vede k recidiva 
caste 3 sx m duvodem k navsteve lekafe. Trvale recidiiv v 

vlaknxtou formu, ktera snadno pronika do hlubSich vr 
neho organu (Krogh, Holmstrup, Vedtofte a P^org : 
the yeast flora in human oral leukoplakia ixth 

bo5£" n ;S' f :> " A * her * nci ^asinek na lidske epitel 
h?J ?^ r ' aminocu *ry (Segal, Lehrer a Ofek - Ad 
dlda albicans to human vaginal epithelial ceils- 
amino sugars. Exp. Cell Biol. 50, 13, 1982 ) 
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Adherehc 



je mykotic- 
m a je nej- 
vedou navic 
u pacien- 
jich schop- 
i, ktera je 
sten 
arne bio- 
ovoidni na 
tev napade- 
A study of 

Spec, 
ce 1983. 
lze inhi- 
of Can- 
by 
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Podstata vynalezu 



Novy prostfedek k inhibici adherence kvasinpv t 

SLvSS * , 1;L ^? k y ch ^. sl i2nic, cimz snizuje jejich 
S?ff«f V- bunecne steny plisni, ktera obsahuje ve] 
SiSSSv J f y P° lym r U ^-^^yl-D-glukosaminu 3 s fll^ 
i«H ZtZ^ J-F.: Fungal cell walls, in: Biochemistry of 

?r?ncT l5 r s ne iSn/T£* * Prin * er p!J.SL, 
dukt ^oJf^*' ^: W ' Go ? s ?y' Eds.). Vznika jako od «dni 

dukt pn vyrobe kyselxny citronove pro potravindf ske ci 
txcke potreby, kdy odpada velk6 mnofstvi Sce£Ja 1 
Aspergillus mger, ktere je obtiznym odpadem. 



Caitdida albi- 

jeko 

myc^lia Asper- 
chitinu 
kvasinek 
virulenci . 

mnozstvi 
-4 vazbami 
cell wall 
A.P.J, 
pro- 
farmaceu- 
plisne 



il)de 



produktni 



pj-asma bunek l proteinova slozka bunecne stenv Pevnv z hvfot 

52322 d ?c n ; Ut J? ln£ rCakCe 3 ly°rilisova" te £a4ka llW ^ W 
risticke ic spektrum pro glukan 

1618, 1379 a 781. 



charakte- 
920, 891 a 774 a pro chitin 
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v gyneJcologicke ambulant) £ SuSv n ?iS;^ albiCan ^ 
sliznice a v pokusu in viw, bun ^y lidske vaginajn 

Prikladv proved enl vyn^io.n 



na schopnost 
(isolovaneho 
i a bukalni 
iku experi- 



Prxklad l 

^here^nT^v^^ *ompleku inhibovat 

sliznice in vitro Candlda albicans na bunky vaginalfx a bukalni 

Pokus probehl ve 4 variantach: 

var 3- eni^ito I S' a fff cans + formalin (mrtve kvasinky) 

kva^y) alblcans + «Pec antiserum ( inak3ivovane 

var. 4: epi telle + C . albicans + pufr (zive kvasinky) | 
varianty 2, 3 a 4 byly trojnasobnou kontrolou. 
Provedeni pokusu: 

agar^^endovaSrve^S: JSS^S -Vf nT^T 
5 podle Mc Farlanda (TcsiLK landula J -^o- 
logie a patogenita. V: Kvasinky ve vyzkurm a SSS 
Academia 1986 D . Vrana, Eds., str. PraX1 - 
bukalni ci vaginalni sliznicni epitelie, ziskane sto- 

1^1 suspense* + l„l suspense B ~ ,-ioh.Ji , infcubJjl 24 hod. 

™Ino tiskovv P^parat na podlozni sklo, po zalchnSti a f n?I 
raenem S I barV1 Postupem podle Grama ' a^ikrosJSpicky %"Kd£5 

^^S^tTS^***** 10 ** Se lezicich na G- .piteliich 



suspense C: 



V kontrolnich variantach byl pro pfinravu SUSBP „,. 



n<$bo 



B pouzit 
speci- 
hodnoce- 
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Tab. 



epitelie 


pocet b 


- c - albicans na l epitelii 






var. l 


var. 2 


var. 3 


var- 4 




vaginalni 


1,18 


2,99 


3,74 


21,07 




bukalni 


2,70 


4,90 


6,20 


16,40 





Vyhodnocenx : 1 . 



5 fl 25L P ? a ^ fc bUn6k C - albicans na 
v kontrolnxm pokuse (varianta 4) bvl 

bS*w bun «\ v experimentu (varianta 1, 
S??^ y r,» V i r -i entni C * albicans adheruji 
nt*+- bU ? ky va ginalnxho neg bukalnxi o 
Chxtxn-glukanovy komplex z mycelia 

;tS?«*E hllm *; adherenc i C. albican^ 

SE&S 110 epitelu vice ne * na ***** 



Pfxklad 2 



1 epitelii 
20 nasobkem 

1 ve vetsi 

epitelu. 
Aspergillus 
bunky va- 
epitelu bu- 



na 



adherfianTXiivf^ komplex* inhibovat 

v gynekologickra^ula^?r?» k v!??o andlda albicans ' ^olovanych 

mi odTpaciSntek TSfL 56 - 4 ^ C ' albicans ,' izolovany- 

acnich na- 

lost rustu p. a doba zdJoiS? Sun^^K s J anoven a specificka rych- 
zen vztah Lzi rychfos?* ?L£u S ! e S2J y * by mohl j b yt posou- 
stancven podle ^fi 1 £n£ty ^S&^ "SS^-iJSS.ffi 

rovnice 



S"= 4 X/? d i/x Vy So^L hod "°!* H~ W Proveden podia 

- KUSt a lan °2enx bunek. V: Kvasinky 



a praxi. Academia 1986, D. Vrana, 
va 3 x tabulky II a III. 

Tab. II 



bunek. V: 
Ed., str. 



= 0,69/ n 

^ ve vyzkumu 

169 .) . V^sjledky uda- 



kmen 


% narust za 24 hod. 


H 


g/hod 


16/vag./ 
17/vag./ 
18/vag./ 
19/vag./ 


4,76 
1825,92 
1333,33 
1196,62 


0,002 
0,120 
0,100 
0,106 


345,0 
5,75 
6,90 
6,50 



S^? y k* a ^ icans od rtiznych darkyii se lisx vyrazne 
vymi charakteristikami. Test schopnosti adheSce a 
ucxnku chxtin-glukanu byl uspofadaS stejnl ja£o v ta£ 



svvmi rtis to- 
inbibicnxho 
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Tab. Ill 



Kmen 


pocet b 


- C. albicans na l epitelii 




var. l 


var. 2 


var. 3 


var. 4 


16 
17 
18 
19 


1,54 
0,84 
1,44 
1,18 


1,66 
2,24 
3 ,96 
1,66 


2,0 
2,68 
1,9 
0,86 


11,96 
22,56 
20,86 
15,95 



nizs 
Inhibicnx 



Bunky pomalu rostouciho kmene (kmen 16) mely 
schopnost nez bunky rychle rostoucich kmenti 
chxtin-glukanu je u pomalu rostouc^rEun^ne^a^ 

Priklad 3 



adherencni 
ucinek 



podl 



K pokusu bylo pouzxto 21 kraliku. 2 vxrulentnxhb 
? 2 s b £ la P^ipravena suspenze v destilov^ vo"S P 
landoyy stupnice c. io a smxsena s chitin-glukan^ 
1 } ^ Cna Y azJca chitin-glukanu 25 mg/l ml f y zioJogiScdSo 
7 kraliku™ byla aplxkovana tato suspenze hluboJo 
denne po dobu 7 dnu (skup. A). Dalsxch 7 kralxkubvlo 

necne posledmm 7 experiment* lnxm zviratum byl stei * 
podavan pouze chitin-glukan (skup. c) . 3 



njhm 



kmene c. 
e McFar- 
:m v pomeru 
roztoku) . 
pochvy lx 
inf ikovano 
■ B) a ko- 
zpusobem 



ktpr,5 PO K„7 by * y P^ovedeny vsem zviratum vytery z pochw 

rviral kont ?°l n i.skupxne (skup. B) byl mykologicky nalLz u vsech 
zvxrat positivni a sanice trpely vvtokem v nnin,c^ - 
Z£iL %K zv *«<*™ spolu s P iSek^m ke : g en S ^latnl^oSSA 
chxtxn-glukan (skup. A) , i v posledni skupine, kde bvK zv??S2 
S™fr a - POUZe - c hitin-glukanem (skup. c) , b^ mykologicky nlttl 
negatxvnx u vsech samic. Koznx testy byly negativni £ vLch S? 
zvxrat, zarazenych v pokuse. 9 W11 u vsecn 2 * 



Prumvsl ova wuiitelnost 



v „ Prostredek podle vynalezu by mohl poskytovat 
kombxnovanou terapii a profylaxi vaginalnxch mykos. 



na&troj pro 
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Uznoznuje likvidovafc cast odpadniho mvcelia A«=r»L n^ a v , 
nancnx uspory na nakup antimykotik v zahraniSi z ^menalo fx- 



PATENTOVfi N A R O K Y 
iKj^lSfiL? in h ib i^i adherence kvasinek Candidal albicans na 



sliznicni epitel, v 



ucinnou slozku chitin-glukanovy komplex 
Aspergillus niger. 



y z n a c e n y t i m, ze obsahuje iako 
olukanovv z tunecnych sten mycelia 
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FIG. 4. Ligand blots with positive fractions from affinity chro- 
matography. Reactions with C3(H : 0), C3b, iC3b, and C3d and 
controls with factor H or buffer containing marker proteins instead 
of any possible ligand: lane 1, factor H, stained with anti-H; lane 2, 
buffer control, stained with anti-C3c; lane 3, C3(H 2 0), stained with 
anti-C3d; lane 4, C3d, stained with anti-C3d; lane 5, C3b, stained 
with anti-C3c; lane 6, iC3b, stained with anti-C3c. 



p55-CR3 upon neuraminidase treatment tended to form 
larger complexes that were less recognizable by the anti-p42- 
CR3 serum in Western blots. Some of these complexes seem 
to be similar to material obtained after 20 h of treatment of 
p66-CR3 with neuraminidase. p55 might be a protein related 
to p42, sharing some identical or cross-reactive epitopes. 
This could explain the absence of the 42-kDa species after 
the deglycosylation assay. The relationship of these three 
forms to molecules of 71, 68, 55, and 50 kDa identified by 
Ollert et al. (12) using a patient's serum is presently not 
clear. 

During C3(H 2 0)-Sepharose absorption, a 70-kDa protein 
was also isolated (Fig. 1); an antiserum against it inhibited 
iC3b adherence. A protein of this size was also obtained by 
ion-exchange chromatography and inhibited iC3b adherence 
(data not shown). Since the anti-p42-CR3 serum never 
precipitated this molecular species, either it is a type differ- 
ent from p42, p55, and p66 or it has the same protein 
backbone but a higher degree of glycosylation covering the 
sites recognized by anti-p42-CR3. 

Although p42-, p55-, and p66-CR3 do react with OKM- 
and show binding characteristics like those of human CR3, 
they obviously have a very different structure. While human 
CR3 has an alpha chain and a beta chain, in C albicans CR3, 
a heterodimer was not observed. With p42-CR3 now avail- 
able, the molecule's structure can now be clarified. 



phal forms. p42 was recognized by OKM-1, a monoclonal 
antibody against the alpha chain of the human iC3b receptor, 
CR3. It bound soluble C3(H 2 0), C3b, and iC3b well, but 
bound only weakly to C3d. For these reasons, it is called 
p42-CR3. This designation of p42 is further supported by 
preliminary experiments showing a cross-reaction of the 
anti-p42-CR3 with human CR3 on U937 cells but not with 
CR2 on Raji cells. These data resulted from standard immu- 
nofluorescence assays comparing serum 42 with the preim- 
mune serum (dilution, 1:500). 

Upon treatment with neuraminidase, the molecular mass 
of p42 could not be reduced, suggesting that p42-CR3 does 
not contain sialic acid residues. Since endo F did not remove 
any carbohydrate either alone or in conjunction with neur- 
aminidase, and Calderone et ai. (3) used binding by con- 
canavalin A as a criterion for purification of complement 
receptors from C. albicans, the lack of carbohydrate could 
be the reason for their failure to detect p42-CR3. 

The antiserum against p42-CR3 typically precipitated two 
additional proteins of 55 and 66 kDa. p55-CR3 also reacted 
with C3(H 2 0), C3b, and iC3b; furthermore, commercially 
available OKM-1 regularly detected p55 and occasionally 
detected p66, while OKM-1 obtained in our laboratory from 
a clone (CRL 8026; American Type Culture Collection, 
Rockville, Md.) always detected both proteins. Therefore, 
these proteins may be designated p55- and p66-CR3. By 
treatment with neuraminidase, p66-CR3 could be reduced to 
molecules of lower molecular mass (Fig. 3), including spe- 
cies of about 42 kDa. Because of these characteristics, 
p66-CR3 is probably a glycosylated form of p42-CR3, al- 
though the loss of protein after treatment with neuraminic 
dase is not understood. A possible explanation might be that 
after loss of sialic acid, proteins become more sticky and are 
not completely transferred from the deglycosylation assay 
tube. In addition, it is conceivable that even after 20 h, many 
intermediate deglycosylation products which are distributed 
over a broad molecular mass range exist. These would not be 
detected even by Western blot because of the low concen- 
tration of each molecular mass species. 
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